Introduction {#sec0005}
============

Plasma cell leukemia (PCL) is a rare and aggressive manifestation of malignant plasma cell proliferation and corresponds to 2--4% of multiple myeloma (MM) cases.[@bib0070], [@bib0075] The World Health Organization (WHO) defines PCL by the presence of high levels (at least 2 × 10^9^/L) of clonal plasma cells in the peripheral blood (PB) or at least 20% of the leukocyte differential count.[@bib0070] Primary PCL (pPCL) corresponds to 60% of the cases and presents as leukemia at diagnosis, usually with tissue infiltration, organomegaly and lymphadenopathy and a lower frequency of bone lesions (15--40% cases) than multiple myeloma.[@bib0075] Secondary PCL is the terminal phase of MM and corresponds to the remaining 40% of PCL cases; it usually has a poor response to standard MM treatment.[@bib0075], [@bib0080] The diagnosis of plasma cell neoplasms is easily suggested by the characteristic plasma cell morphology, both in MM and in PCL. The great contribution of immunophenotyping by flow cytometry (FC) in such disorders depends on differentiating normal from neoplastic plasma cells.[@bib0085], [@bib0090] However, in rare cases of MM with atypical morphology the differential diagnosis with other lymphoproliferative disorders may be a challenge. Here, we present a case of pPCL in which the diagnosis of lymphoplasmacytic lymphoma (LPL) was initially suggested by morphology of peripheral blood (PB) and bone marrow (BM) cells (aspirate and biopsy) with the final diagnosis of pPCL being established by FC.

Case report {#sec0010}
===========

A 77-year-old female patient consulted in the Rheumatology Service of the Hospital São Paulo for osteoporosis and was referred to the Hematology Clinic to investigate anemia. At physical examination, she was in good general condition without palpable lymph nodes, or liver or spleen enlargement. The complete blood count showed: Hemoglobin = 10.1 g/dL; Hematocrit = 32.4%; white blood cell count 8.6 × 10^9^/L (neutrophils: 37%; lymphocytes: 58%) and platelet count 140 × 10^9^/L. Morphological analysis of the PB smear showed small- to moderate-sized lymphoplasmacytoid lymphocytes (75% of the lymphocytes) with basophilic cytoplasm and 1 to 2 nucleoli ([Figure 1](#fig0005){ref-type="fig"}A). BM aspirate showed 90% of lymphocytes with the same characteristics and 5.6% of typical plasma cells ([Figure 1](#fig0005){ref-type="fig"}B). BM biopsy showed hypercellular marrow with 80% of young, small- to medium-sized lymphoid cells ([Figure 1](#fig0005){ref-type="fig"}C). BM immunohistochemistry was inconclusive: tumor cells were negative for all of the following antigens: CD45, CD3, CD5, CD10, CD20, CD23, CD30, CD79a, CD138, PAX 5, CD1A, CD56, TdT, kappa, lambda and cyclin D1, but the Ki67 was positive in about 40% of cells. The other laboratorial tests showed total serum proteins of 10.2 g/dL, albumin of 3.83 g/dL and monoclonal peak in the gamma globulin region (4.4 g/dL) that was identified as IgG by immunofixation; normal total serum Ca (10.8 mg/dL) with ionic Ca 1.45 mM/L (normal 1.15--1.32 mM/L) and increased beta-2 microglobulin (4.7 mg/L). Lytic lesions were seen on skull X-ray. Immunophenotyping by FC of BM cells showed the presence of clonal plasma cells (40%) expressing CD38, CD138^dim^, cy*kappa*, smkappa, β-2 microglobulin and CD81, and were negative for CD45, CD56, CD19, cylambda, CD28 and CD117, suggesting a plasma cell malignancy despite the morphologic features of LPL ([Figure 2](#fig0010){ref-type="fig"}). Small B lymphocytes (1.17%) expressed the normal B cell phenotype (CD 45^++^, CD 19^+^, CD20^++^, CD79b^+^, CD24^+^, FMC-7^+^, smKappa^+^/smLambda^+^ ratio of 2:1, and negative for the CD5, CD10, CD11c, CD23, CD200, CD38, CD43 antigens). The final diagnosis was PCL, IgG kappa. A fluorescent *in situ* hybridization (FISH) study was positive for cyclin D1 (*PRAD1*, CCND1)/IGH rearrangement, showing the presence of t(11;14)(q13;q32) ([Figure 3](#fig0015){ref-type="fig"}). Considering the age of the patient (\>70 years old) and transplant ineligibility, the treatment option was melphalan, thalidomide and dexamethasone. However, the patient evolved with worsening of performance status and gastric discomfort and she decided to stop the thalidomide. Due to the worsening of her clinical condition, it was decided to use only dexamethasone (40 mg/week) and close monitoring of her clinical condition. After three months, the patient suffered a pathological femur fracture and eventually died of pulmonary sepsis.

Discussion {#sec0015}
==========

pPCL is a rare disease that affects younger individuals; it has a subacute onset and patients have a poorer performance status (ISS 3 in about 60% of cases) at diagnosis than those with MM.[@bib0070], [@bib0075], [@bib0095] There is a high incidence of anemia and thrombocytopenia due to the suppression of normal hematopoiesis in the BM which is usually greatly infiltrated.[@bib0075], [@bib0085], [@bib0095] Moreover, pPCL has a higher incidence of extramedullary involvement that appears to be a result of a lower expression of cell adhesion molecules, such as CD56, facilitating the release of leukemic plasma cells from the BM microenvironment.[@bib0085], [@bib0090] Our patient had no evidence of extramedullary disease at diagnosis, but she presented mild anemia and was under treatment for osteoporosis. Her BM biopsy showed extensive involvement by lymphoplasmacytoid cells that had the same characteristics as in the PB, which sometimes makes the differential diagnosis between LPL and PCL difficult by morphological analysis alone. Immunohistochemistry was inconclusive as, unexpectedly, the expression of CD138 was negative in neoplastic cells. The reasons for this may be due to down-regulation of the antigen or the sample preparation process. In this particular case, FC had a key role in establishing the correct diagnosis.[@bib0085], [@bib0090], [@bib0100], [@bib0105] Normal plasma cells are CD19^+^/CD45^+^/CD38^bright^/CD56^−^ while neoplastic plasma cells are usually CD19^−^/CD45^−^/CD38^+^/CD56^+^.[@bib0090], [@bib0105] However, as seen in the present case, PCL cells show a low expression of the cell adhesion molecule CD56 suggesting a worse prognosis; this was associated with the presence of neoplastic cells in the PB.[@bib0085], [@bib0110] LPL is morphologically characterized by the presence of small plasmacytoid lymphocytes and some plasma cells in which the immunophenotype usually resembles the normal lymphocytes and plasma cells except for clonal restriction and CD25^+/−^ and CD138^+/−^ expression. This differs from the immunophenotype profile of neoplastic plasma cells found in this case.[@bib0070], [@bib0100], [@bib0105], [@bib0115]

Furthermore, FC can also give additional information related to the prognosis in plasma cell neoplasms. The expressions of B2 microglobulin and CD81, both positive in the current case, and the absence of CD45 are related to an adverse prognosis.[@bib0090], [@bib0120] Expression of CD28 represents an aggressive phenotype associated with tumor expansion and shorter disease free survival.[@bib0090] In our patient, the malignant cells expressed an unfavorable immunophenotypic profile except for the absence of CD28. Plasma cells, either normal or malignant, usually express CD138, but malignant plasma cells may have dim expression of this marker, which may be due to down-regulation of this antigen. Importantly, the cytogenetic alteration detected in this case is described in approximately 20% of all plasma cell neoplasms.[@bib0075], [@bib0080] The presence of t(11;14) (q13;q32) reflects the juxtaposition of the proto-oncogene *cyclin D1* (*CCND1*) at 11q13 with the *immunoglobulin heavy chain (IGH)* gene) at 14q32 and is associated with a longer overall survival.[@bib0075], [@bib0125] However, the expected overexpression of cyclin D1 was not identified in the BM biopsy specimen, probably due to antigen retrieval problems after the decalcification of the sample. Additionally, the presence of this abnormality in plasma cell neoplasms is usually associated with the atypical morphologic appearance of LPL reported in 50% of the cases.[@bib0095] Furthermore, lack of expressions of CD56 and CD117 have been associated to plasma cell malignancies in patients with t(11;14), as previously described.[@bib0110] Of interest, the MYD88 L265P somatic mutation, present in \>90% of patients with LPL/Waldenström\'s macroglobulinemia and also in non-IgM LPL, is useful to differentiate these disorders from MM, including IgM secreting myeloma, and some other B-cell malignancies.[@bib0130] This study was not carried out in the present case because the diagnosis of PCL was quickly concluded by FC. In conclusion, the present clinical case illustrates the rare presentation of PCL with atypical morphology and highlights the importance of FC in the differential diagnosis between PCL and LPL. Additionally t(11;14)(q13;q32) by FISH, increased the information not only about the diagnosis but about the prognosis.
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![Neoplastic cell morphology in peripheral blood (A) and bone marrow aspirate films (B) showing small- to medium-sized lymphoplasmacytic lymphocytes (May Grunwald Giemsa stain, 1000×). Bone marrow biopsy (C) replaced by medium-sized lymphocytes (C1; Hematoxylin and *eosin* stain, 400×) and immunohistochemistry expression of Ki67 of tumor cells (C2; immunoperoxidase, 400×).](gr1){#fig0005}

![Flow cytometry dot plots of the circulating plasma cells (in black dots) showing small- to large-sized clonal plasma cells expressing (forward/side scatter of light) CD45^−^, CD19/CD20^−^, CD38^++^/CD138^+^ heterogeneous and ckappa^+^/lambda^−^. Neoplastic cells also expressed CD81 but were negative for CD56, CD28 and CD117. Normal B cells (in dashed lines) are CD45^+^, CD19/CD20^+^ and polyclonal (kappa^+^ and lambda^+^ populations).](gr2){#fig0010}

![FISH using probes for the *CCND1* gene (red) and *IGH* gene (green), and red and green fusion, corresponding to *IGH-CCND1* rearrangement.](gr3){#fig0015}
